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(54) Portable apparatus with flexible iWm liquid crystal display device 



(57) To provide a portable information apparatus 
(100^00) having a display device (2.63) which is easy 
to curve. A sealing portion (31,64) is provided in one of 
straight line portions which is substantially parallel with 



a curvature axis of a film liquid crystal device (2,^). As 
a result, even when the film liquid crystal device is 
t:un/ed, the straight line portion is hardly curved. There- 
fore, it is prevented that the curvature is impeded by <he 
sealing portion arid the gap becomes ununtform. 
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Description 

[0001 ] The present invention relates to a technique for 
displaying information using a film liquid crystal device. 
More particularty. the invention relates to a portable in- 
tomnation apparatus such as an electronic clock or a 
portable telephone in which the position of a sealing por- 
tion is devised to make a fWm liquid crystal device easy 
to be curved so as not to exert any adverse influences 
on the gap. 

[0002] In recent years, many fibn liquid crystal devices 
have been used in the electronic inf crniatlon apparatus- 
es such as an electronic dock. Though this film liquid 
crystal device has an advantage in that the degree ot 
freedom of the arrangement Is high as compared with 
the conventional liquid crystal display device employing 
a hard glass substrate, it also has a disadvantage in that 
when being bent, it Is easy to be broken so that the dis- 
played information becomes diffcull to be boked at. For 
this reason, heretofore, various kinds of devk^es have 
been made with respect to the mounting structures of 
the film liquid crystal devices. 

[0003] Fig. 9 is a cross sectiorial view showing the 
mounting structure of a conventional film liquid crystal 
device. The mounting structure of this film liquid crystal 
device is disclosed in Japanese Patent Application Laid 
Open rslo. Hei 6-160B20, and has a structure in which 
an upper surface of a housing 51 is formed into a curved 
surface 52, and a film Dquld ciystal devce 53 is laid 
along the curved surface 52. Reference numeral 55 de- 
notes a back cover, and reference numeral 56 desig- 
nates a circuit block.Theperiphery of thefilm liquid crys- 
tal devbe 53 is urged towards the curved surface 52 by 
a pressure member 54 having elastfcity. As a result, the 
whole film liquid crystal devk:e 53 comes into contact 
with the curved surface 52 of the housing 51 to be curv- 
edly fixed along the cun^ed surface 52. 
[0004] Recently, from a viewpoint of the design, the 
film liqu W crystal device having the Ik^uid crystal display 
portion which is formed into a defomied elliptical shape 
as well as the film liquid crystal device having the liquid 
crystal display portion which Is formed into a curved rec- 
tangular shape have achieved popularity, in such a 
case, if the film liquid crystal device having the shape ot 
this son is curved, there arise the following problems 
due to the sealing portion of the liquid crystal. That Is, 
since normally, the sealing portion of the liquid crystal 
has the structure in which a liquid crystal injeaion port 
<s) is (are) ctosed by solder, adhesive agent or the like, 
it is hardly deformed as compered with the flexible sub- 
strate constituting the film liquid crystal. For this reason, 
there arises a problem in that the gap in the vtotnlty of 
the sealing portion becomes ununiform. In addition, 
there also arises a problem In that the film liquid crystal 
device is hardly curved. Further, in the mourrting struc- 
ture as in the prior art, when the film tiqukl crystal device 
is curved, a relatively simple deformation as in the rec- 
tangular film liqukl crystal device 53 is not generated, 



but the deformation becorr^s compficated depending 
on the shape. As a result, it becomes difficult to estimate 
aplanardistocation.'Forthis reason, there arises a prob- 
lem in that when the film liquklcrystal device is mounted, 

5 the positioning thereof becomes difficult. 

[0005] According to the present invention, there is 
provided a portable infonmation apparatus including: a 
film liquidcrystal device in whk:h liquid crystal is injected 
into a space defined between flexible substrates and an 

to injection portion for the liquid crystal is sealed; arc por- 
tions In each of whch thecross section of the film liquid 
crystal device has a curvature when a part of the film 
liquki crystal device isxcurved with a curvature axis as 
the vertex; a straight line portion in which thecross see- 
rs tion of the film liquU crystal devk:e does not have a cur- 
vature when a part of the film liquid crystal device is 
curved v^th the curvature axis as the vertex; and a seal- 
ing portion fonned In the straight line portion forsealing 
the injection port Is sealed. With this structure, even 

£0 when the film liquid crystal devtee is curved, it is pre- 
vented that the curvature is impeded by the sealing por- 
tion, and the gap becomes ununiform due to the provi- 
sion of the sealing portion. In addition, aocording to the 
present Invention, there is provided a portable Informa- 

^ tion apparatus including: a film Ik^uid crystal device in 
which liquid crystal Is injected into the space defined be- 
tween flexible substrates and an injection port for the 
liquid crystal is sealed; arc portions in each of whk^hthe 
cross section of the film liquid crystal device has a cur- 

30 vature when a part of the film liqukj crystal devk^ is 
curved with a curvature axis as the vertex: a straight line 
portion in whtoh the cross section of the film Ik^uidcrystal 
device does not have a curvature when a part of the film 
liquid crystal devtoe is curved with a curvature axis as 

35 the vertex; and a connection terminal portion through 
which the film liquid crystal device is connected to the 
straight line portion. In accoFdance with this portable in- 
formation apparatuis, even when the film llquW-crystal 
device is curved, the connection terminal portk^n is not 

40 curved. Therefore, the connection terminal portion -can 
be stably connected. 

[0006] In addition, the portable Information apparatus 
aocording to the present Invention has a connection ter- 
minal portk>n to whtoh the film IkjukJ crystal -devtoe is 

45 connected, and the connectton terminal portton Is -pro- 
vided In the straight line portion. In accordance with this 
portable information apparatus, it is preverHed that the 
curvature Is Impeded by the sealing portk>n and the gap 
becomes ununiform due to the provisksn of the se^iing 

60 portion, and also the connection of theconnecticr: er- 
minal portk>n can be stably carried out. 
[0007] In addition, th e portable inf onnatk>n appai atus 
aocording to the present invention has a first hoidlrig 
member and a second holding member for holding the 

55 film liquid crystal devtee with beif>g curved, and at least 
two or more engagement portions each of which is lo- 
cated in the associated one of top portior\s of the curved 
surface of the film lk)uid crystal device for carrying out 
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the engagement against the first holding member, and 
which are provided in the associated one of the top por- 
tions of the curved surfaces. 

[0008] In addition, in accordance with the portable in- 
formation apparatus of the present invention, the first 
holding member holds the film liquid crystal device with 
being curved by a stepped portion of the first holding 
member. 

[0009] In addition, in accordance with the portable in- 
formation apparatus of the present inverition, at least 
two or more projection portions are respectively provid- 
ed tn the top portions of the curved surfaces when the 
film liquid crystal device is curved to be held, and the 
first holding member has a trench portion with which the 
projection portions mate and through which the periph- 
eral portion of the film liquid crystal device is fitted to an 
attachment portion formed on a cylinder curved surface 
to curve and hold the film liquid crystal device. 
[001 0] Also, according to the present invention, there 
is provided a film liquid crystal device including: a arc 
portion the cross section of which has a curvature when 
a part thereof is curved with a curvature axis as the ver- 
tex; a straight line portion in which the cross section of 
the liquid crystal device does not have a curvature when 
a part thereof is curved with the curvature axis as the 
vertex; and a sealing portion for sealing the injection por- 
tion in the straight line portion. With this structure, even 
when the film liquid crystal device is curved, it is pre- 
vented that the curvature Is impeded by the sealing por- 
tion and also the gap becomes ununiform due to the pro- 
vision of the sealing portion. 

[0011] Such a structure can be applied to the case 
where the shape of the film liquid crystal device has var- 
ious kinds of shapes as well as the case where the 
shape of the film liquid crystal device has a rectangular 
shape. For example. If the film liquid crystal device has 
a rectangular shape, the sealing portion may be provid- 
ed in the straight line portion paraPet with the curvature 
axis, whereas if the film liquid crystal device has a shape 
which is asymmetricat with respect to the curvature axis 
and which is fornr>ed by the straight part and the arc por- 
tion, the sealing portion may be provided in the straight 
line portion which is substantially parallel with the cur- 
vature axis. In addition, since the reason that the sealing 
portion is provided to be roughly parallel with the curva- 
ture axis Is because the influence of the curvature of the 
film liquid crystal device is hardly substantially exerted 
thereon, this structure includes both of the case where 
the sealing portion is slightly inclined with respect to the 
curvature axis of the peripheral portion and the case 
where the peripheral portion is slightly formed into a cir- 
cular shEipo. 

[001 2] Embodiments of the present invention will now 
be described by way of further example only and with 
reference to the accompanying drawings, in which:- 

Fig. 1 is an assembly view showing a portable in- 
formation apparatus according to a first ^nbodi- 



ment of the present invention; 
Figs. 2 are views explaining a film liquid-crystal de- 
vice shown in fig. 1 ; 

Fig. 3 is a plan view showing a state in which the 
s film liquidcrystal device is held between a first hold- 
ing member and a second holding member; 
Rg. 4 is aperspective view showing a state In which 
the film liquidcrystal device is fitted in the first hold- 
ing member; 

10 -fig, 5 is a perspective view showing a state in which 
the film liquid crystal device is held between the first 
holding member and the'second holding nnennber; 
Fig. 6 ia a view explaining a modification of an in- 
corporation structure; 

15 Figs. 7 are views explaining a modification of a film 
liquidcrystal <ievlce; 

Fig. 8 Is an assembly view showing a structure of a 
portable information apparatus according 'to a sec- 
ond enrkbodiment of the present invention; and 
20 Fig. 9 ia a cross sectional view s howing an incorpo- 
ration structure of a conventional fOm liquid crystal 
device. 

[0013] The present invention will be described in de- 
25 tail with reference to the accompanying drawings. Note 
that the present invention is not constnjed as being lim- 
ited to the embodiments. 

[First Embodiment] 

30 

[0014] Fig. 1 is an assembly view showing the struc- 
ture of a portable information apparatus according to a 
first embodiment of the present invention. This portable 
information apparatus 100 includes: a circuit block 1 

3S having a quartz resonator, a frequerK^y division -circuit 
end the like; a film liquidcrystal device 2 having a de- 
formed elliptical shape; an CL panel 3 serving as a back- 
light for the film liquki crystal devk:e 2; a first holding 
member 4 and a second hokJirig member 5 for holding 

40 the film liquk^orystal device 2 and the€L panel 3; and 
a case 6 for receiving therein these constituent ele- 
ments. The film Ik^uid crystal devrce 2 is-electricallycon- 
nected to the circuit bkx:k 1 through aconductive mem- 
ber 7. In addition, a gap is formed between the tilm liquid 

49 crystal device 2 and the first holding member 4. Also, 
there is provided a wear plate 8 which has at least two 
or more projection portions in the positions facing the 
top portion of the curved surfaces of the film tiquid'crystal 
device 2, which mates with a trench portion of the first 

60 holding member 4, whk;h urges the film liquidcrystal de- 
vice 2 against the second holding member 5 by the re- 
pulsion force due to the contact of the film liquid crystal 
devk^e 2 with a stepped portion of the first holding mem- 
ber 4 and which is adapted to uniform the stress to-be 

55 appfied to the him ik^uid crystal device ^. 

[0015] Fig. 2 is a view for explaining the structure of 
the film tiqutd<:rystal device shown inTig. 1 .Tig. 2A is 
a plan view and Fig. 2B is a side elevational view. Fig. 
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3 IS a plan view showing the state in which the fltm liquid 
crystal device is held between the first holding member 
and the second holding member. This film liquid crystal 
device 2 has a curved shape composed of arc portions 
1 2 (oblique line portions in Fig. 2) in which the curvature « 
axis is the vertex and two tangential line portions I^J to 
the associated ones of the arc portions 12, and has pro- 
jection portions 14 which are formed at the portions 
which are the top portions of the cun/ed surfaces (indi- 
cated by a dashed line 13 in the figure). A connection io 
terminal 15 is formed in one tangential Bne portion 11 of 
the film liquid crystal device 2, and this connection ter- 
minal 1 5 and a temiinal of the conductive memt>er 7 are 
pressure-bonded to be electricatly joined to each other. 
Note that, in the figures, a two-dot chain line 16 exhibits 
a displayable area of the film liquid crystal device 2 
(hereinafien referred to as "an active area"). 
[0016] In addition, trench portions 21 conrespondihg 
to the projection portions 14 are formed in the first hold- 
ing member 4 as well. Then, as shown In Fig. 4, the pro- 
jection portions 14 and the trench portions 21 mate with 
each other to engage the film liquid crystal device 2 with 
the first holding member 4, thereby enabling the posi- 
tioning thereof. While the film liquid crystal device 2 has 
a eubetantially elliptical shape and thus when being 
curved into the cylinder shaped-face to be incorporated, 
the complicated stress con-espondi ng to the shape is ex- 
erted thereon to cause a planar dislocation in the film 
liquid crystal device 2. the projection portions 14 mate 
with the trench portions 21 to cany out the positioning, 
whereby it becomes possible that the above-mentioned 
planer dislocation is prevented to readily irKiorporate the 
film liquid crystal device 2 In a predetermined position. 
During the incorporation, the film liquid crystal device 
has only to be curved with those projection portions be- 
ing held. With such a structure, it is possible to prevent 
the positional dislocation of the active area 1 6 during the 
incorporation. 

[0017] In addition, each of the first holding member 4 
and the second holding members has a circular shape 
which is fitted to the shape of the film liquid crystal device 
2. A stepped portion 22 in which the film liquid crystal 
device 2 and the €L panel 3 are to be fined is formed in 
the first holding meaner 4. On if\e other hand, the sec- 
ond holding member 5 has a circular plate structure. In 
addition, projections 23 through which the second hold- 
ing member 5 is to be fixed are provided in the periphery 
of the first holding menribei 4. Those projections 23 are 
inserted into fixing holes 24 of the second holding mem- 
ber 5, respectively, to fix the second holding member 5 
by an Interference fit, a themial caulking or the Dl(e. As 
a result, the first holding member 4 and the second hold- 
ing member 5 can be fixed to each other as showm In 
Fig. 5. In addition, the first holding member 4 is fitted in 
an attachment portion 2S, which is formed into a stepped 
shape in the case 6. to be fixed. 
[001 8) Next, the other connection portion 1 1 of the film 
liquid crystal device 2 is provided with a sealing portion 



31 for the liquid crystal. The sealing portion 31 has the 
structure in which an injection port portion through which 
the liquid crystal is Injected into the space defined be- 
tween an upperflexfelesubstmte 32 and a lower flexible 
substrate 33 Is sealed with an adhesive agent orthe like. 
The reason that the sealing portion 31 is provkled in the 
associated one of the tangential fine portions 11 is be- 
cause when the film liqukJ crystal device 2 is curved to 
be incorporated therein, it is possible to hold the gener- 
ation of the cell gap non uniformity of the liquid crystal 
due to the provision of the sealing portion 31 to a mini- 
mum. If the film lk)uid crystal device 2 is intended to be 
curved, since the sealing portion 31 becomes very hard 
as compared with other parts, the gap will become un- 
unifonn diie to the provision of the sealirtg portion 31 . In 
addition, in thecase where the sealing portion 31 is pro- 
vided In the associated one of the arc portions 12, the 
portion having the high stress applied thereto and the 
part having the low stress applied thereto are generated 
when the film liquid crystal devce 2 is cunred. Ukewise, 
the cell gap ununifonmlty of the liquki crystal is caused. 
Furthemiore. the film \\qM crystal devk:e 2 comes to be 
difficult to curve. Therefore, more preferably, the sealing 
portion 31 is provided in the porttons whk:h is not curved 
in ttie tangential line parts 11. 

[0019] In addition, the periphery of the film Ik^uid crys- 
tal devices 2 is held betvy^een the first holding member 
4 and the second holding member 5. in order to atssorb 
the gap which is caused due to the dispersion in * part 
accuracy with respect to the film liquid crystal a&yfice 2, 
the first holding member 4 and the-secornJ holding mem- 
bers, the wear plate 8 is provkled between the first hom- 
ing member 4 and the second hokHng memt>er 5. As for 
the wear plate 8, there is provided the wear palate 8 which 
urges the film liquid crystal device 2 against the second 
hoWing member 5 by the repulsion force generated due 
to the contact of the film liquid crystal device 2 with the 
stepped portion«22 of the first holding nriember 4. As a 
result, the penphery of the film liquid crystal device 2 
can be reliably held. In addition, the wear plate 8 is in 
non^ontact with the lower face of the film lk|uki-crysta{ 
devk^e 2. Note that, preferably, the wear plate 8 is 
formed of a sheet-like polyester film, a metallic thin plate 
orthe like. The lower face of the film Ik^uidcrystal^evice 
2 is hekJ in the non-contact stale. While the film liquid 
crystal device 2 is defonned into a saddle shape in the 
state of being curved, since the lower facecf the film 
liquid crystal device 2 is held in the non-contact state, it 
is possible to suppress thO'gap difference whk:h is gen- 
erated between the central portion and the pertpheral 
portk>n. For this reason, it is possible to prevent the uq- 
uid crystal display from becoming difffcutt to k>e -looked 
at the central portion of the film Ik^uid crystal device 2. 
further, during the Incorporation or in use. thefi^ Ik^ukJ 
crystal device is not damaged at all. 
[0020] Note that, It goes ¥>mhout saying that In the 
above-mentioned structure, recess parts or hole -parts 
are provided In the film lk]ukS<crystal devce 2 and pfo- 
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jection portions which is to be fitted therein are provided 
in the first holding member 4 (or the second holding 
member 5). wherebythepositioning thereof can becar- 
ried out (the illustration thereof is omitted). Furthermore, 
as shown in Fig. 6. the above-mentioned trench portion s 
21 may also be formed into a key shape in cross section. 
In this case, the projection portion 14 is fitted in the 
trench portion 21 to be shifted to one side, whereby the 
fam liquid crystal device 2 can be temporarily fixed. 
[0021] In addition, the above-mentioned invention to 
can also be applied to the film liqutd crystal device 2 only 
a part of which is curved. As shown In Figs. 7, even in 
the case of a film liquid crystal device 37 having a flat 
plane portion 35 and a curved surface portion 36, pro- 
jection portions 39 are formed in top portion 38 of the 
curved surfaces, whereby the incorporation of the film 
liquid crystal device 37 can be readily carried out. In ad- 
dition, the projection portions may also be formed in the 
plane portion 35. Furthermore, as for the shape of the 
film liquid crystal device, the film liquid crystal device 
having an asymmetrical shape which Is hardly posi- 
tioned when the film liquid crystal device is curved to be 
held may be available, and in addition to the film liquid 
crystal devices illustrated in the above figures, the film 
liquid crystal device having a potbellied shape, a cres- 
cent shape or the like may also be available. 

(Second Embodiment] 

[0022] Fig. 8 is an assembly view showing the struc- 
ture of a portable information apparatus according to a 
second embodiment of the present invention. This port- 
able information apparatus 200 includes: a case 61 hav- 
ing a curved shape; a circuit block 62 which is received 
in the inside of the case 61; and a film liquid crystal de- 
vice 63 for carrying out the digital display. A sealing por- 
tion 64 of the film liquid crystal device 63 is provkded on 
the side of a rectangular short side whk:h is parallel with 
the curvature axis. For this reason, even If the film lk|uid 
crystal device 63 is curved to be heM, since the short 
side portion is hardly curved, it is prevented that the cur- 
vature is impeded by the sealing portksn and the cell gap 
of the liquid crystal becomes ununiform. 
[0023] In addition, edge portions 63a of both sides of 
the film liquid crystal device 63 are respectively fitted in 
upper trenches 66 which are provided in a curved sup- 
porting member 65. Also, this supportir^ member 65 is 
made of a resin and is fixed to an attachment portion 67 
which is provided on the inner side surface of the case 
61. As for the method of fixing the supporting member 
65 to the attachment portion 67, either the well known 
fitting structure or the bonding may be available. 
[0024] In addition, an EL panel 68 for the lighting for 
the liquid crystal display is arranged on the lower side 
of the film liquid crystal devce 63 (the Illustration thereof 55 
is omitted). The both edges of the EL panel 68 are also 
fined in lower trenches 69 of the supporting merrier 65, 
respectively, to be received in the case 61 . The film liq- 



uki crystal devtee«3 and the€L panel 68 areconnected 
to the-dicult block 62 through a printed wiring film-(not 
shown). Also, a curved cover glass TO is fitted in the 
uppermost surface of thecase 61 . The film liquMcrystal 
devk:e 63 defines the gap between thecover glass 70 
and the devk:e'63 with the supporting memberes being 
fixed to the attachn>ent portion -67 and thus does not 
come in contact with the cover glass 70 at all. 
[0025] Moreover, since a predetermined space is de- 
fined between the upper trenches -66 and the tower 
trenches 69, the£L panel^es and the film liquidcrystal 
device '63 <loes not come in*contact with each other at 
all. For this reason, the film liquid crystal devtoe'Bd Is 
hardly damaged by the vibration whteh iscaused when 
attaching the device 63 or carrying the same. In additkMi, 
since the central portion of the film liquid crystal device 
63 is held in a non-contact manner, the size of thecell 
gap is hardly changed. For this reason, it is -possible to 
prevent the liquid crystal display from becoming diffteult 
to be looked at. Note that, while the aize of the above- 
mentioned gap is variously changed depending on the 
products to which the fSm Ik^uid crystal <levk:e is applied 
and the design conditions, concretely, the range of 
about 0.2 to 1 .5 mm Is sufficient. 
[0026] Note that, the stmctures of the above-men- 
tioned first and se<cond embodiments may be applied to 
portable telephones, portable musk: recording/repro- 
ducing apparatuses, digital cameras, portable game 
machines and the like as well as portable Informatton 
apparatuses. 

[0027] As described above, in the -portable infomna- 
tk>n apparatus according to the present invention, the 
sealing portion is provided In the straight line portk>ns 
as the portions which are notcunred when the film Ik^uid 
crystal device is curved, whereby it is prevented that the 
sealing portion is impeded by the curvature. As a result, 
it is prevented that the cell gap beconr>es ununiform due 
to the provision of the sealing portion. In addition, when 
the film liquid crystal device is incorporated in the-port- 
able information apparatus, the irKx>rporation work can 
be facilitated. Also, it is prevented that the curvature is 
impeded by the -sealing portion and the gap becomes 
ununiform due to the provision of the -sealing portion. 
[0028] Moreover, in the portable infonmation appara- 
tus according to the present Invention, the connection 
terminal portion of the film liquidcrystal device Is also 
provided in the straight line portions. Therefore, it is pre- 
vented that the curvature is impeded by the connection 
terminal portion and the gap beconr>es ununiform. 
[0029] Furthermore, the seeling portwn is provided in 
the straight line portions, whereby the sealing portion 
can be prevented from being damaged due to the im- 
pediment of easiness for the curvature when the film liq- 
uid crystal device iscurved, or due to the application of 
the excessive stress to the -sealing port when the film 
liquid crystal device tscurved. 
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Claims 

1. A portable Information apparatus comprising: 

a frtm liquid crystal device in which liquid crystal 
is injected into a apace defined between flexible 
substrates, and 

an Injection port for the liquid ciystal is sealed; 
arc ponions in each of which the cross section 
of the film liquid crystal device has a cun^ature 
when a part of the film liquid crystal device is 
curyed with a curvature axis as the vertex; a 
straight line portion in which the cross sedion 
of the film liquid crystal device does not have a 
curvature when the part ot the film liquid crystal 
device is curved with the curvature axis as the 
vertex; and a sealing portion formed in the 
straight line portion for sealing the Injection port 
is seated. 

2. A portable Information apparatus comprising: 

a film liquid crystal device in which liquid crystal 
is injected Into a space defined between flexible 
substrates and an Injection port for the liquid 
crystal is sealed; arc portions in each of which 
the cross section of the film liquid crystal device 
has a curvature when a part of the film liquid 
crystal device is curved with a curvature axis 
as the vertex ; a straight line portion in which the 
cross section of the film liquid crystal device 
does not have a curvature when the part of the 
film liquid crystal device is curved with the cur- 
vature axis as the vertex; and a connection ter- 
minal portion through which the fitm liquid crys- 
tal device is connected to the straight line por- 
tion. 

3. A portable i nf omnation apparatus according to daim 
1 , further comprising a connection temnlnal portion 
to which the film liquid crystal device Is connected, 
and 

wherein the connection terminal portion is 
provided in the straight tine portion. 

4. A portat>le Intomnation apparatus according to claim 

1 , furtfwr comprising a first holding member and a 
second holding member for holding the film liquid 
crystal device with being curved, and at least two or 
more engagement portions each of which is located 
in the associated one of top portions of the curved 
surface of the film liquid crystal device, for carrying 
out engagement against the first holding member, 
and which are provided in the associated one of the 
top portions of the curved surface. 

5. A portable infomiation apparatus according to dalm 

2. further comprising a first holding member and a 



second holding member for holding the film liquid 
xrystaldevice with being cunred. and at least two or 
more engagement portions each of which is located 
in the associated one of top portions of the curved 
5 surface of the fBm liquid«rystal><tevtoe, for-carrying 
out engagement against the finst holding memt>er, 
and which are provided in the.as$oclated one of the 
top portions of the curved surface. 

10 6. A portable information apparatus according to claim 
3, further comprising a first holding member and a 
second holding member for holding the film liquid 
crystal device with beingcufved, and at least two-or 
more engagement portions each of which is located 

15 In the associated one of top portions of the cun«d 
sufface of the film liquid crystal device, for carrying 
out engagement against the first holding member, 
and which are provided in the associated one of the 
top portions of the curved surface. 
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7. A portable information apparatus according to claim 

4, wherein the first holding member holds the film 
liquid crystal device with the being -curved by a 
stepped portion below the first holding memtser. 

8. A portable information apparatus eccordir>g to daim 

5, wherein the first holding member holds the film 
liquid crystal device with the being curved by a 
stepped portion t>elow the first holding member. 

9. A portable information apparatus according to daim 

6, wherein the first holding member holds the film 
liquid -crystal device wfth the being curved by a 
stepped portion below the first holding member. 
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10. A portable Infonrnatlon apparatus according to claim 

4, wherein at least two or more projection portions 
are respectively provided in the top portion of the 
curved surface when the film liquidcrystal dev'ce is 

40 curved to be held, arwl in which the first holding 
member has a trench portion with which the-projec- 
tion portions mate and through which the peripheral 
portion of the film liquid crystal device is fitted in an 
attachment part formed on a cylinder curved sur- 

45 face to curve and hold the film liquidcrystal device. 

11 . A portable information apparatus according to claim 

5, wherein at least two or more projection portions 
are cespectively provided in the top portion cf the 

30 cunred surface when the film liquid crystal device » 
curved to be held, and In which the first holdinjg 
mennber has a trench portion with which the projec- 
tion portions mate and through which the peripheral 
portion ot the fikn liquid crystal device is fitted in an 

55 attachment part formed on a cylinder curved sur- 
face to curve and hold the film liquid crystal device. 

12. A portable information apparatus according to claim 
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6. wherein at least two or more projection portions 
are respectively provided in the top portion of the 
curved surface when the film liquid crystal device is 
curved to be held, and in which the first holding 
member has a trench portion with which the projec- s 
tion portions mate and through which the peripheral 
portion of the film liquid crystal device is fitted in an 
attachment part formed on a cylinder curved sur- 
face to curve and hold the film liquid ciystal device. 

10 

1 3. A portable infomiation apparatus according to claim 

7, wherein at least two or more projection portions 
are respectively provided in the top portion of the 
cur\/ed surface when the film liquid crystal device is 
curved to be held, and in which the first holding ^5 
member has a trench portion with which the projec- 
tion ponlons mate and through which the peripheral 
portion of the film liquid crystal device Is fitted In an 
attachment part formed on a cylinder curved sur- 
face to curve and hold the film liquid crystal device. ^ 

14. A portable information apparatus according to claim 
6, wherein at least two or more projection portions 
are respectively provided in the top portion of the 
curved surface when the film liquid crystal device is ^5 
curved to be held, and in which the first holding 
member has a trench portion with which the projec- 
tion portiorts mate and through which the peripheral 
portion of the film liquid crystal device is fitted in an 
attachment part formed on a cylinder curved sur- so 
face to curve and hold the film liquid crystal device. 



15- A portable inf omriation apparatus according to claim 
9, wherein at least two or more projection portions 
are respectively provided in the top portion of the ^ 
curved surface when the film liquid crystal device is 
curved to be held, and in which the first holding 
member has a trench portion with which the projec- 
tion portions mate and through which the peripheral 
portion of the film liquid crystal device is fitted in an 40 
attachment part formed on a cylinder curved sur- 
face to curve and hold the film liquid crystal device. 

16. A film liquid crystal device comprising: 

45 

a arc portion the cross section of which has a 
cunrature when a part thereof is curved with a 
curvature. axis as the vertex; 
a straight line portion in which the cross section 
of the liquid crystal device does not have a cur- ^ 
vature when a part thereof is curved with the 
curvature axis as the vertex; and 
a sealing portion for sealing the injection por- 
tion in the straight tine portion. 
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